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CLINICAL    LECTURE  ON   BILATERAL    ABDUC- 
TOR LARYNGEAL    PARALYSIS. 

Delivered  to  the  students  attending  clinic  nt  Throat  and  Nose  Department,  Western 

lloxpital,  Montreal 

By  GEO.  T.  ROSS,  M  D. 

Fellow   Auierictm   liiiryngological  Association ;  Prof.  Ijaryngology  liisliop's  College  ; 
Laryngologlst  Western  Hospital,  etc. 

Gentlemen  : — The  nervous  system  is  almost  entirely  in- 
accessible to  direct  observation,  with  trifling  exceptions  ;  the 
state  of  this  system,  therefore,  can  be  ascertained  only  by  the 
manner  in  which  its  work  is  done,  and  morbid  states  in  the 
system  reveal  their  presence  by  the  derangement  of  function 
which  they  cause.  The  larynx  is  no  exception  to  this  fact, 
and  disordered  functio  here  is  our  only  guide  to  diagnosis. 
Remember  in  examining  the  larynx  that  only  a  few  unim- 
portant affections  of  this  organ  are  independent  of  systemic 
disease  or  of  disease  in  contiguous  organs.  Since  then  the  in- 
terpretation of  doubtful  cases  will  always  depend  largely  upon 
examination  of  neighboring  parts  of  the  air  passages, 
especially  the  fauces,  the  alimentary  canal,  and  even  the  entire 
body,  it  is  wise  in  the  absence  of  very  large  experience  to 
make  a  careful  general  examination  in  order  to  check  even 
such  local  findings  as  seem  to  be  perfectly  clear  and  easy  to  ex- 
plain, for  not  infrequently  a  preconceived  opinion  concerning 
the  primary  cause  of  the  disease  Is  in  this  way  shown  to  be 
erroneous.  Your  examination  cannot  be  too  thorough  ;  in  no 
other  organ  of  the  body  is  disease  so  dependent  on  the  gen- 
eral condition  as  in  the  larynx,  and  conversely,  the  finding  of 
certain  conditions  in  the  larynx  often  throws  light  on  latent 
or  obscure  processes  in  the  entire  organism.  The  importance 
of  these  remarks  is  well  illustrated  by  the  case  we  have  be- 
fore us  for  study  to-day.  This  patient,  a  married  man,  aged 
50,  gives  the  following  history  : —  he  complained  of  hoarse- 
ness about  beginning  of  the  year  1897,  and  .says  it  has  con- 


tinued  more  or  less  since  that  time.     His  attention  was  spe- 
cially directed  to  the  state  of  his  throat  in    March  last  yean 
when  on  taking  a  drink  of  cold    water    he  experienced  a 
choking  spasm  which  he  says  almost   suffocated    him,    and 
this  spasm  has  always  been  repeated  whenever  he  attempted 
since  that  time  to  swallow  cold  fluids.     At  times   he    com- 
plains  of  distress  from   gas  in  stomach  and  bowels,  and  that 
"rumbling   and  roaring"  in  these  organs  makes  him  miser- 
able occasionally.      He  continued   his   vvork  of  cab-driving 
until  beginning  of  Ftby.  last,  when  the  difficulty  of  breathing 
was  such   as  to  compel  him  to  quit.     At   night  his   noisy 
inspirations  were  such   that  his  wife  feared   he  would  suffo- 
cate.    Every  morning  a   fit  of  coughing  would  dislodge   a 
quantity  of  thick  mucus,  after  which  he  had  some  relief.     He 
had   been  under   the    care  of    several    physicians,    but  the 
throat  trouble   becoming  so   pronounced    he  was    referred 
to  this    clinic.       Eight  years  ago   he    had  gonorrhoea    for 
three  months,   but  never   was  confined    to   the   house   sick 
until  three  years  ago  when   he  had  an  attack  of  what   was 
called  rheumatism.     His  left  leg  became  weak  and  painful, 
causing  lameness  for  over   8  months.     The   pain    was  not 
spasmodic  or  of  the  character  of  "  lightning  pain.s,"  but  simply 
caused  by  the  effort  of  walking,  and  getting  on    and  off" his 
cab  was  difficult.  Says  his  right  leg  was  always  quite  strong 
and  is  unafifected  to-day.     The  left  leg  improved   and  he  re- 
turned to  work,  but  it  continued  perceptibly  weaker  than  the 
right.     For  the  past  23  years  he  took  liquor  freely.     Thinks 
he  averaged  3  or  4  quart  bottles  of  beer  daily. 

On  examination  the  calf  of  left  leg  measures  5-8  inch  smaller 
than  righ*:,  and  at  middle  of  thigh  the  left  is  i  1-2  inches  smaller 
than  the  right.  Left  patellar  reflex  is  exaggerated.  Right  pa- 
tellar reflex  is  normal.  The  cremaster  and  abdominal  reflexes 
are  normal.  No  local  or  general  areas  of  disturbed  sensation 
except  in  the  left  leg  and  foot,  which  patient  says  is  always 
cold.  Eyes  act  normally  to  light,  but  pupil  of  left  eye  is 
smaller  than  right  eye.  No  Argyll-Robertson  pupil.  On 
speaking  there  is  at  times  a  decided  stammer  and  effort 
to  proceed  ;  the  voice  will  break  occasionally  and  take  a  high 
falsetto  note.  On  walking  there  is  a  slight  want  of  co-ordina- 
tion in  left  leg.      His  arms  in   respect   to  co-ordination   are 


normal.  On  the  patient  closing  his  eyes  he  can't  maintain 
his  equilibrium  or  walk  without  staggering.  Examination 
of  the  other  organs  and  systems  of  his  body,  excepting  the 
larynx,  ^ives  negative  results.  The  laryngeal  examination 
shows  a  catarrhal  laryngitis.  Epiglottis  normal  in  color 
and  size.  Ventricular  bands  are  hyperaemic  overlapping 
the  vocal  cords  partially.  The  breadth  of  vocal  cords  in 
sight  is  not  more  than  2  m.  m.,  and  their  margins  are 
thickened  and  reddish.  Glairy  mucus  covers  the  aryepi- 
glottic  folds  and  fills  the  pyriform  sinuses.  The  true  cords 
are  permanently  adducted  so  that  only  a  very  narrow  chink 
allows  entrance  of  air.  The  inspiratory  effort  instead  of 
causing  abduction  forces  the  cords  closer  together  by  the 
resulting  suction,'  and  in  consequence  much  noisy  stridor  is 
produced,  while  the  expiratory  effort  mechanically  forces  the 
cords  apart.  This  noise  is  much  increased  on  patient  falling 
asleep,  so  that  the  necessity  for  intubation  or  tracheotomy 
has  been  threatening  for  a  time.  This  tonic  spasm  of  the 
cords  is  permanent,  although  less  severe  in  waking  hours. 
The  head  is  occasionally  tossed  back  to  assist  inspiration, 
but  the  patient  seemed  to  get  enough  oxygen  because  cyan- 
osis has  not  appeared.  Temperature  and  pulse  are  normal. 
In  all  cases  of  disease  in  which  there  is  an  organic  lesion 
of  the  nervous  system,  the  object  of  the  physician  is  not  merely 
to  give  a  name  to  the  disease,  but  to  make  an  exact  anatomi- 
cal and  pathological  diagnosis.  Both  the  anatomical  and 
pathological  diagnoses  are  of  importance,  not  merely  from  a 
scientific  point  of  view,  but  for  the  practical  purposes  of 
prognosis  and  treatment,  '^he  object  of  the  anatomical 
diagnosis  is  to  determine  the  exact  part  of  the  nervous 
apparatus  which  is  directly  implicated  by  the  lesion. 
In  spite  of  the  attention  which  has  been  paid  to 
the  functions  of  the  larynx  by  means  of  physiological 
experiments,  and  clinical  and  pathological  observa- 
tions, knowledge  of  the  innervation  of  this  apparatus  is 
still  imperfect.  To  help  understand  the  curious  and  fascin- 
ating phenomenon  with  which  we  have  to  deal,  I  first  would 
remind  you  that  the  motor  nerve  par  excellence  of  the  larynx 
is  the  recurrent  laryngeal  nerve.  With  the  only  exception  of 
the  tensor  of  the  vocal  cords,  the  crico-thyroid   muscle  (this 


i 
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being  supplied  by  the  external  branch  ofthe  superior  laryngeal), 
the  recurrent  laryngeal  innervates  all  the  laryngeal  muscles 
proper,  that  is  the  antagonistic  groups  of  the  abductor  and 
adductor  muscles  ofthe  vocal  cords.  The  former  {abductors)  are 
represented  hy  i\\z  posterior  crico- arytenoid  muscles  only,  the 
latter  {adductors)  by  the  lateral  crico-arytenoid,  the  external 
and  internal  thyro-arytenoid  and  the  inter-arytenoid  muscles. 
The  statement  of  several  German  authorities  that  the  superior 
laryngeal  nerve  takes  part  in  motor  innervation  of  all  the 
laryngeal  muscles  proper  has  been  strongly  opposed  by  late 
observers.  The  ultimate  derivation  of  the  recurrent  laryngeal 
nerve  is,  however,  warmly  contested.  Many  anatomists  and 
physiologists  considered  the  spinal  accessory  nerve  the  source 
of  laryngeal  innervation,  but  recently,  Grossman,  Spencer  and 
others,  by  experiments,  held  that  the  true  source  of  this  im- 
pulse was  the  lower  bundle  of  vagus  roots.  The  question  is 
not  definitely  settled.  Dr.  R.  Russell  has  split  up  the  re- 
current laryngeal  nerve  throughout  its  peripheral  length 
into  three  different  bundles  of  fibres,  one  of  which  sup- 
plies the  abductors  and  another  the  adductors,  whilst 
from  the  third,  no  motor  effect  can  be  produced  in  the  larynx. 
We,  therefore,  know  now  definitely  that  the  fibres  going  to 
the  antagonistic  groups  of  laryngeal  muscles  are  differenti- 
ated throughout  their  peripheral  course.  These  fibres  ulti- 
mately supplying  the  abductor  of  the  cords  are  situated  on 
the  inner  side  of  the  recurrent  laryngeal  nerve.  I  now  show 
you  a  plate  illustrating,  first,  what  is  beyond  question  the 
ordinary  respiratory  position  of  the  vocal  cords,  and  2nd, 
what  is  the  cadaveric  position  of  them.  The  question  arises, 
what  is  the  greater  width  of  the  glottis  in  life  due  to  ?  The 
reply  is,  the  abductor  muscles  of  the  cords  are  endowed  with 
a  special  reflex  tonus,  by  means  of  which  the  glottis  during 
life  is  kept  open  during  both  phases  of  respiration  to  such 
a  degree  that  that  type  of  respiration  which  we  call  "  ordi- 
nary "  is  rendered  possible.  In  this  degree  of  respiration 
we  breathe  by  the  aid  of  diaphragm  and  intercostal  muscles 
only.  As  soon  as  during  life  the  glottis  is  narrowed  to  the 
same  degree  as  we  see  it  after  death,  we  find  that  with  every 
unusual  muscular  exertion  dyspnoea  begins,  shown  by  very 
quick  and  shallow  or  by  very  deep  and  labored  inspiration, 
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accompanied  by  audible  inspiratory  stridor.  At  the  same 
time,  whilst  the  action  of  the  diaphragm  and  intercostals 
becomes  intensified,  theaccessory  muscles  of  respiration  come 
into  play.  The  reason  is  simple.  The  laryngeal  tube  is  the  nar- 
rowest part  of  the  whole  respiratory  apparatus,  and  this  tube 
is  still  further  narrowed  by  the  insertion  of  the  vocal  cords  into 
its  calibre.  Semon  has  shown  that  this  arrangement  has 
narrowed  the  space  for  entry  of  air  to  less  than  1-3  its  na- 
tural area.  The  result  of  this  narrowing  would  be  that  if  it 
were  not  counterbalanced  by  some  compensation  of  nature, 
no  sufficient  space  would  exist  for  the  entrance  of  air 
when  any  extra  demand  was  made  upon  the  breathing 
powers.  To  obviate  this,  nature  has  endowed  the  abductor 
muscles  with  the  tonus  referred  to,  by  means  of  which  the 
glottis  is  kept  sufficiently  open  for  ordinary  breathing.  This 
tonus  is  produced  by  certain  centripetal  fibre?,  contained 
mainly,  but  not  exclusively,  in  the  pneumogastric  nervq, 
which  are  stimulated  by  the  interchange  of  gases  in  the  lungs 
during  respiration  and  act  rhythmically  upon  certain  centres 
in  the  medulla  oblongata,  where  they  are  changed  into 
tonic  impulses,  which  again  descend  along  the  fibres  which 
ultimately  form  the  recurrent  laryngeal  nerve  and  keep  the 
glottis  open  to  a  degree  sufficient  for  ordinary  respiration. 
A  knowledge  of  these  facts  is  essential  to  understanding  the 
pathological  phencmenon  of  the  case  we  are  studying.  If 
you  cut,  any  motor  nerve  which  supplies  various  muscles  ho- 
rizontally across,  all  these  muscles  become  completely  par- 
alyzed, unless  innervated  at  the  same  time  by  other  nerves. 
But  should  the  lesion  be  slow  instead  of  sudden,  one  of  two 
things  may  occur,  viz  :  either  all  the  nerve  fibres  contained 
in  that  nerve  may  suffer  together  and  in  equal  degree,  and 
a  stage  of  paresis  instead  of  complete  paralysis  be  first  seen, 
or  the  cause  may  act  in  an  unequal  degree  upon  the  nerve 
fibres  contained  in  the  nerve  trunk,  when  the  paralytic 
changes  may  be  more  pronounced  in  one  set  of  muscles  sup- 
plied by  that  nerve  than  in  another.  Authorities  have  shown 
that  whilst  the  abductors  were  the  first  to  succumb  to 
disease,  the  adductors  were  the  first  to  recover,  and  in  fact  the 
abductors  may  remain  permanently  damaged  after  complete 
recovery  of  the  adductors.     The  ultimate  cause  of  this  greater 


liability  to  attack  of  the  abductors  is  still  unknown.  The 
following  fa:ts  arc  clinically  important:  First,  the  motor 
nerves  of  the  larnyx  ha"e  so  lo.)fj  and  tortuous  a  course, 
that  from  their  medullary  origin  to  their  ending-?  in  the  laryn- 
geal muscles  they  are  exposed  to  an  enormous  number  of 
various  pathological  influences.  Second,  the  laryngeal  ab- 
ductor paralysis  caused  by  any  of  these  influences  may 
and  in  a  good  many  cases  does  remain  for  a  long  time  the 
only  positive  sign  of  these  various  pathological  processes- 
Third,  this  paralysis,  if  unilateral,  may  in  no  way  proclaim 
its  existence  but  must  be  sought  for,  if  one  doe.s  not  vviiih  to 
miss  the  opportunity  of  making  an  early  diagnosis  in  many 
of  these  cases. 

Undoubtedly  a  number  of  cases  of  abductor  paralysis 
occur  in  which  it  is  a  silent  storm  signal  of  impending  grave 
trouble,  while  it  may  again  be  present  for  many  years  without 
other  symptoms  developing.  In  the  latter  cases  some  trivial 
local  lesion,  such  as  an  enlarged  gland  compressing  the  motor 
laryngeal  nerves  at  any  point  in  their  long  course,  may  induce 
persistent  abductor  paralysis  owing  to  the  greater  vulnerability 
of  the  abductor  fibres.  Thus  it  would  be  unwise  to  frighten 
a  patient  by  suggesting  possibilities  of  serious  trouble  ;  at  the 
same  time  it  is  necessary  to  watch  the  course -of  such  trouble 
and  carefully  follow  it,  for  the  reasons  stated.  In  the  case  we 
have  before  us,  symptoms  of  tabes  dorsalis  are  by  no  means 
typical,  the  patellar  reflexes  being  unimpaired  and  nq  history 
of  lightning  or  girdle  pains,  but  the  other  signs  are  such  as 
to  leave  the  diagnosis  sufficiently  positive  at  this  stage  of  the 
disease.  If  the  gastric  and  laryngeal  crises  had  not  asserted 
themselves  so  positively  as  well  as  the  laryngeal  incoordination, 
and  had  the  paralysis  alone  existed,  then  the  question  of  al- 
coholism might  have  reasonably  been  considered,  but  with  the 
foregoing  history  we  may  look  for  developments  of  a  more 
pronounced  tabetic  nature  later  on.  The  patient  remained 
two  weeks  in  the  Hospital  on  full  diet,  sedatives,  tonics  and 
complete  rest  with  electricity  to  larnyx,  when  he  gained  in 
everyway.  The  glottic  chink  widened  sufficiently  to  aft"ord 
fairly  comfortable  breathii  \,  and  this  is  now  only  slightly 
stridulous.  His  sleep  is  not  much  disturbed,  and  he  has  been 


allowed  to  go  home  where  he  can  continue  treatment.  The 
differential  diagnosis  between  alcoholic  neuritis  with  paraly- 
sis and  tabes  dorsalis  I  will  leave  to  the  professor  of  neuro- 
logy, in  whose  domain  this  work  lies.  We  will  keep  up 
Galvanism  and  Faradism  and  suci.  constitutional  restora- 
tives and  symptomatic  treatment  as  the  case  indicates  from 
time  to  time  and  report  upon  it  later. 


